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(54) ROLLER AND THERMAL FIXING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a roller and a thermal fixing device excellent in the heat resistance and 
heat insulating property which can save the electric power consumption when used for an electrostatic transfer 
type image forming device part. 

SOLUTION: The roller is constituted by forming a foamed body layer on the peripheral surface of a core 
material and using a polyimide foamed body for the foamed layer. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The roller characterized by preparing a foam layer in a core material peripheral surface, and said foam 
layer consisting of polyimide foam. 

[Claim 2] A foam layer is a roller according to claim 1 characterized by the glass transition temperature (Tg) 
which the thermal conductivity in 50 degrees C measured in 0.055 or less W/m-K and differential scan heating- 
value analysis being 200 degrees C or more. 

[Claim 3] A foam layer is a roller according to claim 1 characterized by the glass transition temperature (Tg) with 
which the thermal conductivity in 50 degrees C was measured by 0.055 or less W/m-K and differential scan 
heating-value analysis being 235-400 degrees C. 

[Claim 4] A roller given in any 1 term of claims 1-3 to which thickness of a foam layer is characterized by being 
0.5-30mm. 

[Claim 5] A roller given in any 1 term of claims 1-4 characterized by carrying out the laminating of the silicone 
resin layer to the peripheral surface of a foam layer. 

[Claim 6] A roller given in any 1 term of claims 1-5 characterized by carrying out the laminating of the 
fluororesin layer to the peripheral surface of a foam layer. 

[Claim 7] A roller given in any 1 term of claims 1-6 characterized by consisting of aromatic polyimide with which 
polyimide foam has the repeat unit shown in a general formula (1). 
[Formula 1] 



R is tetravalent aromatic series residue with the partial saturation benzene ring which consists of 1-5 carbon 
atoms [ six ] among a formula, and four carbonyl groups are directly connected with the carbon atom with which 
it differed in the benzene ring of R residue, and four carbonyl groups accomplished two pairs and have 
connected them with the carbon atom with which it adjoins in the benzene ring of R residue, the divalent 
aromatic series residue which has the partial saturation benzene ring which R' becomes from 1-5 carbon atoms 
[ six ] — it is — the amino group — R f — it couples directly with the carbon atom with which the benzene rings 
in residue differ. 

[Claim 8] The heat anchorage device which equips with the roller of a publication any 1 term of claims 1-7 
characterized by being that to which a roller touches the heating unit of the image formation equipment section 
of an electrostatic image transfer type through direct or imprint material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable roller for the image formation equipment section 
and heat anchorage device of the equipment which prints an image (an alphabetic character is included) by 
electrostatic image transfers, such as an electrophotography copying machine and a laser beam printer, 
especially about a roller. 
[0002] 

[Description of the Prior Art] As for an electrophotography copying machine, a laser beam printer, etc., reduction 
of power consumption has come to be strongly required as the shift to the desktop type from a deferment type 
progresses and need spreads from office use to a home youth. 

[0003] In the device which has the image formation equipment section of electrostatic image transfer types, 
such as said electrophotography copying machine, laser beam printer, etc., a little more than 80% of the power 
consumption is consumed in the toner fixing assembly relation of the image formation equipment section. 
Therefore, if power consumption is reducible in said image formation equipment section, the power-saving 
effectiveness will become big. 

[0004] Various systems exist in fixing of the toner in said image formation equipment section, and a heating 
roller fixing system is one of those are the current mainstream. While they are formed through direct or imprint 
material (paper, OHP film, etc.) as a heating roller and a pressurization roller contact, and they pressurize imprint 
material between said heating rollers and pressurization rollers, the toner is made to be fixed to imprint material 
with the heat of a heating roller in this heating roller fixing system. A heating roller is made into the condition of 
having warmed at 180 degrees C - 190 degrees C also at the time of imprint standby, and it enables it to imprint 
it promptly in that case. The thing of the structure which inserted the halogen lamp for heating in the interior of 
a metal core tube, and covered the peripheral surface of said core tube with a fluororesin or silicone resin as 
said heating roller is common. Moreover, as said pressurization roller, what prepared elastic layers, such as 
silicone rubber, in the peripheral surface of a core material is used abundantly. 

[0005] Moreover, the surfboard method and the method on demand which replace with said heating roller and 
use a film belt as an alien system about said fixing are proposed. In this surfboard method and method on 
demand, the nip section of a film belt and imprint material is intensively heated at 180 degrees C or more. 
[0006] However, in said heating roller fixing system, since heat was taken by the pressurization roller which 
contacts through heating roller, direct, or imprint material, and other rollers, thermal efficiency was bad and 
power consumption was increasing. Moreover, also in said surfboard method and method on demand, since the 
pressurization roller was formed in the opposite side and heat was taken by this pressurization roller with a film 
belt to imprint material, thermal efficiency was bad and power consumption was increasing. 
[0007] Furthermore, as mentioned above, also in which fixing system, since various kinds of rollers used for the 
image formation equipment section become an elevated temperature very much, they come to be inferior to 
endurance in thermal resistance being inadequate. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the aforementioned point, is 
excellent in thermal resistance and adiathermic, and when it is used for the image formation equipment section 
of an electrostatic image transfer type, it offers the roller and heat anchorage device which can realize reduction 
of power consumption. 
[0009] 

[Means for Solving the Problem] A foam layer is prepared in a core material peripheral surface, and the roller of 
this invention is characterized by said foam layer consisting of polyimide foam. 

[0010] In case this roller rotates, let said core material be the proper thing which has the mechanical strength 



1/6 ^— is 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/06/01 



JP.2002-31 1 664.A [DETAILED DESCRIPTION] 2/6 ^— v 

* 

which does not produce deformation etc. by prolonged roller use, either. The rod-like structure which specifically 
carried out the solid made of resin which has metals, such as stainless steel, aluminum, and iron, or said 
mechanical strength, and thermal resistance, or the cross-section round shape in the air is used for a core 
material. 

[001 1] The foam layer of said core material peripheral surface consists of polyimide foam. By constituting the 
foam layer of a core material peripheral surface by this polyimide foam, it excels in thermal resistance and 
adiathermic, and, moreover, a roller with easy processings (polish, cutting, etc.) of a foam layer is obtained. 
[0012] A thing 200 degrees C or more has [ the foam layer which consists of said polyimide foam ] a desirable 
glass transition temperature (Tg) which the thermal conductivity (JISA9514 conformity) in 50 degrees C 
measured in 0.055 or less W/m-K and differential scan heating-value analysis (DSC). When 0.055 or less W/m-K, 
then adiathermic become high about the thermal conductivity in 50 degrees C and this roller is used for the 
image formation equipment section, the worm time amount for being able to improve and heating thermal 
efficiency to predetermined temperature can be shortened, and reduction of power consumption can be realized. 
Furthermore, if the thermal conductivity in 1 50 degrees C uses the thing of 0.065 or less W/m-K as said foam 
layer, the thermal efficiency of the heating roller in said hot image formation equipment section etc. will improve 
further, and the amount of power consumption reduction will come to increase further. 

[0013] Moreover, when the glass transition temperature (Tg) which measured the foam layer which consists of 
said polyimide foam in differential scan heating-value analysis (DSC) is less than 200 degrees C, the foam layer 
of a roller may become heat-resistant lack at the time of roller use in said image formation equipment section, 
heat deformation may be produced, and a printing (imprint) property may deteriorate. 

[0014] As mentioned above, since the foam layer which consists of polyimide foam is stabilized without becoming 
what was further excellent in thermal resistance and adiathermic when thermal conductivity was made into 0.055 
or less W/m-K and it made glass transition temperature (Tg) 200 degrees C or more, and producing deformation 
etc. to about 350 degrees C f it is suitable as a configuration member of the roller in the image formation 
equipment section. 

[0015] The glass transition temperature (Tg) which measured the foam layer which consists of still more 
desirable polyimide foam in differential scan heating-value analysis (DSC) is 235-400 degrees C. The physical 
properties, then said foam layer of this range come to demonstrate the more excellent mechanical property, 
refractoriness, thermal resistance, and adiathermic, like the roller for the image formation equipment sections, 
are used in the state of an elevated temperature, and, moreover, will become the optimal as a roller configuration 
member of the application to which deformation of a front face etc. has a bad influence on a printing (imprint) 
property etc. Weight loss at 204 degrees C measured in thermo gravity analysis (TGA) consists of 0 - 1% further 
more preferably. 

[0016] The thickness of the foam layer which consists of said polyimide foam is 0.5-30mm preferably. If 

adiathermic [ in the foam layer of a roller ] will be spoiled if said thickness is thinner than 0.5mm, and thickness 

exceeds 30mm, since the distance from a core material to a foam layer front face will become size, that it is 

easy to deform a foam layer front face at the time of roller use, it becomes, or it comes to be bulky too much 

and the function as a practical roller comes to be spoiled. Said thickness is 1-20mm more preferably. 

[0017] What consists of aromatic polyimide which has the repeat unit shown in a general formula (1) is suitable 

for the polyimide foam which has the aforementioned property. 

[0018] 

[Formula 2] 




[0019] R is tetravalent aromatic series residue with the partial saturation benzene ring which consists of 1-5 
carbon atoms [ six ] among said formula, and four carbonyl groups are directly connected with the carbon atom 
with which it differed in the benzene ring of R residue, and four carbonyl groups accomplished two pairs and 
have connected them with the carbon atom with which it adjoins in the benzene ring of R residue, the divalent 
aromatic series residue which has the partial saturation benzene ring which R* becomes from 1-5 carbon atoms 
[ six ] — it is — the amino group — R' — it couples directly with the carbon atom with which the benzene rings 
in residue differ. 

[0020] The polyimide foam which has the repeat unit of said general formula (1) can be manufactured by the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgLejue 



2006/06/01 



JP.2002-31 1664,A [DETAILED DESCRIPTION] 3/6 ^— v 

approach of carrying out heating foaming of the solid-state-like aromatic polyimide precursor which is indicated 
by for example, the Patent Publication table 2000-No. 515584 official report. By this approach, a solid-state-like 
aromatic polyimide precursor is prepared first. Manufacture of this solid-state-like aromatic polyimide precursor 
The abbreviation equimolar mixture of the aromatic compound (B) which is the aromatic compound (A), the 
aromatic series diamine, or the aromatic series diamine derivative which is aromatic series acid 2 anhydride or 
an aromatic series acid 2 anhydride derivative, It is carried out by grinding the solid-state obtained from the 
mixed solution with which a complex is formed by this mixture and hydrogen bond, and the boiling point consists 
of a complexing agent (C) which is 200 degrees C or less, and a solvent by removing a superfluous compiexing 
agent (C) and a superfluous solvent with heating. The content of the complexing agent (C) in said solid-state- 
like aromatic polyimide precursor is 1 - 15 % of the weight to the sum total weight of a solid-state-like aromatic 
polyimide precursor and a complexing agent. 

[0021] Said aromatic compound (A) and aromatic compound (B) are expressed with a degree type. Tetravalent 
aromatic series residue with the partial saturation benzene ring which the integer of 0-3 becomes as for the 
inside n of a formula, and hydrogen or an alkyl group, and R2 become from 1-5 carbon atoms [ six ] in R1, and 
R3 are divalent aromatic series residue which has the partial saturation benzene ring which consists of 1-5 
carbon atoms [ six ]. 
[0022] 
[Formula 3] 



RiOOC-/r 2 -CONH-R 3 -NHCO — RaVcOORx 
HOOC^ N COOH HOOC J COOH 



(A) 



[0023] 
[Formula 4] 

HgN-Rg B-C 0-R 2 -CONH RaV~NH 2 

\ HOOC / N COOH / j 



[0024] Next, the polyimide foam which has the repeat unit of said general formula (1) is obtained by making the 
solid-state-like aromatic polyimide precursor containing said 1 - 1 5% of the weight of complexing agent (C) heat 
and foam at 100-200 degrees C, heating and forming this foam into heat imide at 200-300 degrees C further, and 
cooling this foam formed into heat imide. In addition, the consistency of the polyimide foam obtained is 
controllable by acljusting the content of the complexing agent used at the time of manufacture of said solid- 
state-like aromatic polyimide precursor. Moreover, a surfactant, a pigment, a fibrous filler, etc. can also be added 
suitably if needed. 

[0025] Moreover, formation of the foam layer to said core material peripheral surface can slice the polyimide 
foam formed in the shape of a block in necessary thickness, can be made into the shape of a sheet, and can be 
performed by twisting this polyimide foam sheet around said core material peripheral surface through heat- 
resistant adhesives or binders, such as a polyimide system and an epoxy system, and pasting up. Moreover, 
since the thickness precision of the foam layer in a roller is increased, the heat press of the polyimide foam 
sheet sliced and obtained may be carried out, or polish processing of the foam layer front face after roller 
formation may be carried out with a grinding stone etc. 

[0026] The laminating of a silicone resin layer or the fluororesin layer may be carried out to the peripheral 
surface of said foam layer. By preparing this silicone resin layer or a fluororesin layer, a roller front face is made 
to the high thing of weatherability and airtightness, and the roller of this invention is made into a more suitable 
thing to the pressurization roller in said image formation equipment section, an oil spreading roller, a cleaning 
roller, etc. Especially, a pressurization roller is formed so that a fixing roller etc. may be contacted through 
imprint material, such as paper. In case the image formed with the toner on said imprint material is fixed to 
imprint material by heat and the pressure Since it is what imprint material is pressed from a tooth back, and the 
detachability and the non-stain resistance to a toner, silicone oil-proof nature, etc. are required as besides said 
thermal resistance and endurance, The roller which prepared the high protective coat of the weatherability which 
consists of said silicone resin layer or a fluororesin layer, and confidentiality in the peripheral surface of a foam 
layer will become suitable as a pressurization roller. 

[0027] Said silicone resin layer and a fluororesin layer carry out dipping of said foam layer to each resin, coat a 
foam layer front face with it, or, in addition to this, are formed in a foam layer peripheral surface by the well- 
known laminating approach. If the approach which puts the thin silicone resin tube or thin fluororesin tube which 
has thermal melting arrival nature on said foam layer front face, heats it also in those laminating approaches, and 
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a foam layer front face is made to carry out welding is adopted, the laminating of said silicone resin layer or the 

fluororesin layer can be easily carried out to a foam layer peripheral surface. 

[0028] 

[Example] (1) 480g THF (tetrahydrofuran) and a 280g methanol were distributed at the room temperature, BTDA 
(3, 3\ 4, 4'-benzophenone tetracarboxylic dianhydride) of manufacture and 12.4 mols of examples of polyimide 
foam was heated at 70 degrees C, it agitated for 6 hours, and the homogeneity solution of the dimethyl ester of 
BTDA which formed the complex for BTDA by THF and hydrogen bond was obtained. 2.4-mol 4 and 4'ODA (4 
and 4-oxy-dianyline) was added in this solution, it agitated for 2 hours, and the uniform polyimide precursor 
solution was obtained. 

[0029] Said polyimide precursor solution was cast into the bat made from stainless steel, and since a solvent 
(THF and methanol) was distilled off, it dried at 70 degrees C for 14 hours. This dry matter was cooled and it 
ground in size of 2-500 micrometers. This grinding object was heated at 80 more degrees C for 30 to 200 
minutes, and the THF content obtained the 2wt% solid-state-like aromatic polyimide precursor 3wt% 4.5wt% (a 
precursor (P2 and 2wt%) is set [ a 4.5 wt% precursor ] to P3 for a precursor (P1 and 3wt%)). 
[0030] The mold chamber made from carbon (metal mold) was separately filled up with said solid-state-like 
aromatic polyimide precursors P1, P2, and P3, respectively, and this mold chamber was heated for 60 minutes at 
140 degrees C with the hot platen. Furthermore, said mold chamber was quickly moved to the nitrogen-purge 
oven beforehand heated at 300 degrees C, and was heated for 60 minutes. Then, it cools to a room temperature 
and apparent density presupposes that the polyimide foam of 30 kg/m3 and 80 kg/m3,130 kg/m3 was obtained, 
respectively (it is E1, E2, and E3 of an example 1 about these polyimide foam, respectively). In addition, this 
polyimide foam E1, E2, and E3 consists of aromatic polyimide which has the repeat unit shown in said general 
formula (1). 

[0031] The glass transition temperature (Tg) measured in the differential scan heating-value analysis of the foam 
E1 , E2, and E3 of these examples 1 was 297 degrees C. Moreover, the thermal conductivity in 50 degrees C was 
0.034 W/m-K, 0.043 W/m-K, and 0.052 W/m-K, respectively, and the thermal conductivity in 150 degrees C was 
0.041 W/m-K, 0.053 W/m-K, and 0.063 W/m-K, respectively. 

[0032] It replaces with BTDA in example 2 example 1. - To ODPA (4 and 4-oxy-JIFUTARU acid 2 anhydride) 
Moreover, except having replaced with 4 and 4'ODA and having been referred to as 3 and 4'ODA (3, 4-oxy- 
dianyline) Apparent density presupposes that the polyimide foam of 30 kg/m3 and 80 kg/m3,130 kg/m3 was 
obtained, respectively (it is F1, F2, and F3 of an example 2 about these polyimide foam, respectively) like an 
example 1. In addition, this polyimide foam F1, F2, and F3 consists of aromatic polyimide which has the repeat 
unit shown in said general formula (1). 

[0033] The glass transition temperature (Tg) measured in the differential scan heating-value analysis of the foam 
F1 , F2, and F3 of these examples 2 was 235 degrees C. Moreover, the thermal conductivity in 50 degrees C was 
0.036 W/m-K, 0.045 W/m-K, and 0.053 W/m-K, respectively, and the thermal conductivity in 150 degrees C was 
0.042 W/m-K, 0.054 W/m-K, and 0.062 W/m-K, respectively. 

[0034] - 4 in example 3 example 1, and 4'ODA — replacing with — 4 and 4' — apparent density obtained the 
polyimide foam of 30 kg/m3 and 80 kg/m3,130 kg/m3 like the example 1, respectively except having been 
referred to as DDS (4 and 4-diaminodiphenyl sulfone) — (it is these polyimide foam, respectively G1 and G2 
of an example 3, and G3) — carry out. In addition, this polyimide foam G1 and G2 and G3 consist of aromatic 
polyimide which has the repeat unit shown in said general formula (1). 

[0035] The foam G1 and G2 of these examples 3 and the glass transition temperature (Tg) measured in the 
differential scan heating-value analysis of G3 were 314 degrees C. Moreover, the thermal conductivity in 50 
degrees C was 0.032 W/m-K, 0.042 W/m-K, and 0.051 W/m-K, respectively, and the thermal conductivity in 150 
degrees C was 0.040 W/m-K, 0.052 W/m-K, and 0.062 W/m-K, respectively. 

[0036] (2) The foam E1-E3 of the manufacture aforementioned example 1 of a roller, the foam F1-F3 of an 
example 2, the foam G1 of an example 3 - G3 were sliced in thickness of about 2mm, the foam sheet was 
obtained, respectively, these foam sheets were pasted up on the core material peripheral surface with a 
diameter [ of 10mm ], and a die length of 30cm made from stainless steel with epoxy system adhesives, 
respectively, and the foam layer with an average thickness of about 2mm was formed in the core material 
peripheral surface. Thus, put each formed roller into the heating furnace by which temperature control was 
carried out to 60 degrees C, it was made to rotate at the rate at which a foam layer does not exfoliate, the foam 
layer was firmly pasted up on the core material peripheral surface, and the roller of the examples 1 -3 of this 
invention was obtained, respectively. 

[0037] Moreover, to the roller of said examples 1-3, the contraction silicone resin tube was put on the foam 
layer front face, the contraction silicone resin tube was shrunk by high frequency, and the roller concerning 
other examples of this invention by which the laminating of the silicone resin was carried out to the foam layer 
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was obtained, respectively. 

. [0038] In addition, the consistency of the foam formed, thermal conductivity, and the glass transition 
temperature (Tg) measured in differential scan heating-value analysis can be changed by acjjusting the class of 
each raw material at the time of manufacture of said polyimide foam, an addition, a temperature setup, etc. 
[0039] The next table is a comparison the consistency about the conventional quality of the material currently 
used as an enveloping layer of the core material peripheral surface of a roller, for example, a silicone rubber 
solid, silicone foam, ether system urethane foam, and polyimide foam E1-3 in the example 1 of said this 
invention, thermal resistance, thermal conductivity, adiathermic. 
[0040] 
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[0041] It opted for measurement of front Naka glass transition temperature (Tg) from the point of inflection 
related to change of heat capacity under constant pressure using differential scan heating-value analysis (DSC). 
Thermal conductivity is JIS. It measured based on A9614. 

[0042] As polyimide foam is shown in a formula (1) about the thermal resistance of front Naka, it is linear- 
macromolecule structure, and in the temperature field more than glass transition temperature (Tg), in order to 
cause heat deformation, while making glass transition temperature (Tg) into a heat-resistant index, on the 
occasion of heat-resistant evaluation, it shall have the thermal resistance which was excellent when glass 
transition temperature (Tg) was 200 degrees C or more in consideration of the temperature of the roller in the 
image formation equipment section (O). It was the elastic-deformation object with which silicone foam and ether 
system urethane foam have the structure of cross linkage to it, and generally, since glass transition temperature 
(Tg) existed in a temperature region lower than ordinary temperature, heat-resistant evaluation could not be 
performed with glass transition temperature, but it judged according to the actual deformation and the 
deterioration condition at the time of 200-degree-C heating. Since the pyrolysis started when it exceeded 200 
degrees C, especially ether system urethane foam judged that thermal resistance was inferior. Moreover, also 
about the silicone rubber solid, it judged according to the actual deformation and the deterioration condition at 
the time of 200-degree-C heating. 

[0043] About adiathermic [ of front Naka ], it considered as (x) which is very inferior adiathermic in (**) 0.2 W/m, 
and [ which is inferior to adiathermic in (O) which is very excellent adiathermic in 0.055 W/m and the following, 
(O) which is excellent in adiathermic in 0.055 - 0.1 W/m-K, and 0.1 - 0.2 W/m-K ] more than using the thermal 
conductivity in 50 degrees C. When said silicone foam and polyimide foam are compared, expansion ratio of 
silicone foam is low, and since there are few amounts of the air space and air incorporated in form, compared 
with polyimide foam, thermal conductivity is inferior to adiathermic in it low. Thus, since the roller of this 
invention is equipped with the foam layer which becomes a core material peripheral surface from polyimide foam, 
by adiathermic [ by the polyimide foam / the outstanding thermal resistance and adiathermic / outstanding ], it 
becomes a suitable thing for use in the image formation equipment section, and can contribute to power 
reduction in the image formation equipment section greatly. 
[0044] 

[Effect of the Invention] Since the foam layer of a core material peripheral surface consists of polyimide foam 
according to invention of claim 1 as explained above, it excels in thermal resistance and adiathermic, and 
becomes a suitable roller for use in the image formation equipment section, and the power reduction 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2006/06/01 



JP,2002-31 1 664,A [DETAILED DESCRIPTION] 6/6 ^—5? 

- ; • * 

effectiveness in the image formation equipment section can be acquired by adiathermic [ which was moreover 
excellent ]. 

[0045] Since according to invention of claim 2 it is more than degree C [ glass-transition-temperature (Tg)200 ] 
the foam layer which consists of polyimide foam of a core material peripheral surface measured in 0.055 or less 
W/m-K of thermal conductivity in 50 degrees C, and differential scan heating-value analysis, it excels in thermal 
resistance and adiathermic, and becomes the optimal roller for use in the image formation equipment section, 
and the power reduction effectiveness in the image formation equipment section can be acquired. 
[0046] Since the foam layer which consists of polyimide foam of a core material peripheral surface is glass- 
transition-temperature (Tg)235-400 degree C measured by 0.055 or less W/m-K of thermal conductivity in 50 
degrees C, and differential scan heating-value analysis according to invention of claim 3, it excels in thermal 
resistance and adiathermic further, and becomes the optimal roller by use in the image formation equipment 
section, and the power reduction effectiveness in the image formation equipment section it is ineffective size 
can be acquired. 

[0047] According to invention of claim 4, since the thickness of a foam layer is 0.5-30mm, it is made to size 
suitable as a roller of the image formation equipment section, and, moreover, becomes good [ the adiabatic 
efficiency and imprint nature by the foam layer ]. 

[0048] According to invention of claims 5 and 6, since the laminating of a silicone resin layer or the fluororesin 
layer is carried out to the peripheral surface of a foam layer, the detachability and the non-stain resistance to a 
toner, silicone oil-proof nature, etc. can be given to a roller. 

[0049] According to invention of claim 7, what is excellent in thermal resistance, adiathermic, etc. is obtained as 
polyimide foam which constitutes the foam layer of a core material peripheral surface. 

[0050] Since it is the heat anchorage device with which a roller touches the heating unit of the image formation 
equipment section of an electrostatic image transfer type through direct or imprint material according to 
invention of claim 8, power reduction of the image formation equipment sections is efficiently realizable 
adiathermic [ which was excellent in the roller ]. 



[Translation done.] 
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